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** Alkali metal diffusion barrier layer.** 

Assignee: PPG Industries, Inc., Pittsburgh, PA, US (PITT) 

Inventor: Finley, James J., Pittsburgh, PA, US Gillery, F. Howard, Allison Park, PA, US 
Agent: Lepiane; Donald C. 
Language: EN 

Application: US 1994330148 A 19941004 (C-I-P of application) US 1996597543 A 19960201 (Local 
application) 

Original IPC: C03C-17/23(A) C03C-14/34(B) 
Current IPC: C03C-17/23(A) C03C-14/34(B) 
Original US Class (main): 6560.5 

Original US Class (secondary): 6560.1 6560.53 204192.1 204192.12 427108 427126.2 427126.3 
Original Abstract: Amorphous metal oxide barrier layers of titanium oxide, zirconium oxide and zinc/tin 
oxide are effective as alkali metal ion barrier layers at thicknesses below 1 80 Angstroms. The 
amorphous metal oxide barrier layers are most effective when the density of the layer is equal to or 
greater than 90% of the crystalline density. The barrier layers prevent migration of alkali metal ions such 
as sodium ions from glass substrates into a medium e.g. electrolyte of a photochromic cell, liquid 
material of a liquid crystal display device contacting the glass surface. The properties of the medium, 
particularly electroconductive metal oxide coatings, are susceptible to deterioration by the presence of 
sodium ions migrating from the glass. 

Claim: 1 A method of depositing a metal oxide barrier film over a glass substrat e surface comprising 
the steps of: * providing a sputter coating station, the sputter station comprising: * a generally horizontal 
path of travel, and * a sputter coating chamber above the path, the sputter chamber compris ing: * a 
cathode target above the path, and * a shield on one side of the cathode target extending downward 
toward the path defined as a first shield and a shield on the opposite side of the cathode target extending 
downward toward the path defined as a second shield; * positioning said glass substrate on the path of 
travel; * energizing the cathode target in an oxidizing atmosphere to direct sp uttered metal toward the 
path of travel; * moving the substrate and coating chamber relative to one another to p ass the substrate 
under the first shield, under the cathode target an d under the second shield; * coating the metal oxide 
barrier film over the substrate surface when the glass substrate is between the first shield and the second 
shield , said barrier film providing effective diffusion barrier of alkali m etal ions from the glass 
substrate. 

Derwent World Patents Index 

© 2006 Derwent Information Ltd. All rights reserved. 

Dialog® File Number 351 Accession Number 8461704 



http://toolkit.dialog.com/intranet/cgi/present?STYLE=1360084482&PRESENT=DB=351... 11/13/2006 



(19) H*B#fT-Jt (JP) 



< i2 > &m&¥t&m (a) 



#H¥9-227167 

(43) &m a 9 ¥ (1997) 9 H 2 B 



(5D intci. 6 mmn jfmmm fi 

C 0 3 C 17/34 C 0 3 C 17/34 Z 

27/06 1 0 1 27/06 1 0 1 F 

G0 2F 1/1333 5 0 5 G0 2F 1/1333 5 0 5 



xm$, mxmvmi ol (^ n s) 



(2i)mw^t 


mm- i83ii 


(71)ffliSA 


590002954 










(22) ms 


«9¥(1997) 1^315 












PPG INDUSTRIES, INCO 




5 9 7 5 4 3 




RPORATED 




1996^2^ 1 0 






(33)Mifc«£3SB 


*a (us) 


















mmmm 


i^x-AX* >>x-f. 74>Wf 








7* u*-&*B^>">;wt=7Wi;s;y;t 








-jT, a->V*-)V ill 








#H± »tf Mr (ft 3*) 











(54) t«WcD«ft;] 7;l^U&M«AU^Hf 



(57) am 

£JIIHb»JI»Jis flU #sl«Jltt1 8 0A«© 




'? c?y 



#1¥09-227167 



m-ct ymm& z. comwoimmz&Ts&z z t mm 
WMm xsf* t mmmt t<D?siz7ivtiv^m^ty 
t<Dm<Dx/iv$ij>?7%3*£mMitmt£kms. m 10 

[IW3S2] Mt)\ 3 0~1 2 OA<DtEH©£*** 
TSIWbS'/lo:^ M*H1 KIBi£©% 

[«!*Ji3] »a«IWb^;U3-'5AO»Jg^ 5. 
0g/cm3 JJLtT***, ff*H2 Kt3«6©tlp D o„ 

[M5RII4] Hbyil/ai'Ji/^Jt-lOJBitf, 
3 0~6 0A©«SHT?aB*» ll«flI3t!:IBK03-7 1 -f 20 

[M*H 5 J ■tf,«4 5~18 0 A©BH©»*£ 

[«f*«6] iMfc** 3. 8g/cm 

3 J.X±?-S^s ff^StcfEB©^ 

[!i*l|7] »{b**>/W*-l<&»*tf» «9 0 
~1 8 0 A©iSH7&5* W#E6fclB«©ttln a n o 

«f*JS8] /t'J+-#, 6 0-1 2 0A©§SH©H 

***rss<kMaj/^xoffi<b«iJiTS*, it*ii 1 

KfS«©t)p a p= 30 
[M*H9] MIB/XXalMbtoHro&StfS. 7g 

/cm3 I|*3I8KiBS?©%pp. 0 
[W*H1 0] ffi«S/XXO»<k«ll©JP*fi 5 9 0~ 

1 2 0A?S* % M*iI9lc!Si£©%jp n p„ 

i] «fttk iHb'rv>>'?A» »<bxx, 
iWb^6S*^6a«*tis*mttp-5r-f v^t 

85, If *^ 1 KfB«©t)p D Po 

[!i*m 2] «ft^i»i)536tiT'S5, li^in 

tCl3B©%lp a po 40 

[ffi^n 1 3 ] mmt\ -> u □ - v»y w > «f- + 

lOWb** If*iI1 2kEK©* 

[iisRii 1 4 ] tmm i k 

IB«Wtlp a Po 

[11*1115] «BBK7;UA'J*M-r*V, 5 5 0 n 



mb 1 8 o AUkffitDmztmmfi^zmtenmmm*. 

y**l«¥£*SU Lfrt, ME^HSfBSi, Iff 
EZBXfcllJMtf&Lfc*:** 5 5 0nm?©?«M 
fcUKSttroaffl** 1 0%J.X±«T5, <tfrSJ** 

[fl*Ii 16] 180 A*3»©W* ©^USt^JUHb 

u tgG&jnfefb«»{'0!>tsA«i0!)ea0!>9 o%j-x±© 
t, 

^nb)mrc7ivtiv^m^tym!itmw(Di±±m& 

%>s %ipp©S4S<, 
[11*11 1 7 ] 3 0 ~ 1 2 0 A ©Jf3> 

£5. 0g/cm3J-X±©85)t<!:^^r5s #AKlHb 
y^az^ms, 11*311 6 tclBtg©K>£o 

MSB 1 8 ] SHiHbtotf s 4 5 ~ 1 8 0 A ©I6H 
©H^t3. 8g/cm3 J;y**^afSt*^r** 
fiJWWb^^VPSSs «*^1 6 (clBtt©Sii*;fc 

[M#R 1 9 ] &MHbfc& 6 0 ~ 1 2 0 A ©i&H 
©J¥^<h5. 7g/cm3 ©^Jti^-fSs ffiifi/X 
>C(*«Hb»?**, !I*H 1 6 lc!BK©S-;fc 

[||*JI2 0] XA°'y £ «J V^ZEStf, SftSffitc- 

BMb%©**S8»-r*lS6^56«s W*iH 61CIBK 

©SSo 

[ii*iS2 1 ] mm\ rn&wx. fH3-^> 
ai^*ti5, n*ni ic6iB«©^)io 

[f*W©i¥*ffl^iMPfl] 
[0 0 0 1 ] 

[KW©S-r*JJffi»5] *fflllttx James J.FinleyS 
U-'F. Howard Gil lery ©&MT\ 1 9 94ff10^4H 

immzntc Mmms&mw^o 8/3 3 0 1 4 s 

3-x-i'>^©3-7 1 'r>^A© s ^-hU^A^^V 
[0 0 0 2] 

[«ets©a«at»»Bfl«»aL j: 5 tr sbh] ^x 

7J^X©«H^6s «7X^IoT^51tt 
^fi-TS. *I#WI5 1 6 5 9 7 2«i£I|l 

•icis^tiTi^^'rx.kpa©^^ ( TLC 



(3) 



!jf!@¥09-227167 



mihmmzmiLTs fofkfanote&n&T* 

^I^CLTl^o il/nP?Pv^ (electrochr 
omic) tVX^U-T Kfc^Tl*, th'JVk-ttyit, 

<7 h = ^HB<7)S'J^ tf5XS(t*1 10 0° F 
(5 9 3°C) ©siss-eiiQ&LTs HSfc&iffs ; c 

So 

[0003] t, Ltewstifttttii*. ^-hu^-r*> 

lis *7XlMiMI-3ll^, fiiJxfcCWWtta- 

[0004] Ttitjo^m-rtytDnn, flawy- hj 

■?A<f*V<08tTH:$fc» HBttiPiilHS^SW0 9 5 
/I 1 7 5 1 #W«»KSI^*nTt^4«'f ^<03WI4« 

aa*<otti6©Wbti3i*iBc-rctti, sasftTi^ 

0*fir*B5ih-r*Xtt»/|«Kr« 1 -3©Ktfftt, «<* 
<h # ? ©Hfc/ \* y ^-n-x-f v7*Jl$T * 

[0 0 0 5] (Porter) 'NaJKHftttm 5 1 6 5 

9 7 2^wia#tt, 5 zmmfr 57 i^v^m-fty 
(Dmi*ffi±t%. /^y-^-a-x-f v^irts. 

#/UIW?tt5ttflsfi»«!>#«T, 6 0 0"C«±T, v 
7 V#X<7)|f&ttfi?fc J: -3T> *5 X<73aH±lc/ \" y -V- 

*£&£StlT, #7XSB±K 5 0 n mST'OH^© 

7';Uay&H^:tVfcJ8l£0Bl/«oTl/'3 

6 5 9 7 2^M©a»*fF§r*S6\ 

[0 0 0 6] *?13 r J'\<D%mftVf%4 23 827 6§ 

o o o A©HHMrtiT*lHb***7tU*-=i-x-f v 

oo o A(DBfr<nm*MitTZ>ztit, mm<D7n-bz 
tcj; 1 0 0 0 A<0»**»©»<k*-i'*«*f[»-r 



<tLT^fflL^^T$S3o 

[0 0 0 7] SX/NS/^ODRWItWiiBBSO 0 7 18 
6 5B«9m(C& 7;bAUt**7Xl* MM 

fc*x*o. o 1 ~2 5^;i/%^TSo *mmz&?T 
io Ms**iT^*a«(4, 7)itiv^M-(tymmm 

siiy, }Bf^»ic**«x*«Mt'\ttaiLT. 

«»*5a.»*o Ifi*M5I»J, «3lttfcaWi**i 

20 iv tij c t ttW?ijT»*-pa55 5. 

[0 0 0 8] 

[«B*iil»T*fci&©#«] *5SWS\ ^-r-y^A-r 

* v*o7/u* &h -r # >©»»/ * y <t ltsc> 
c < y *-©h*t*£ pIh^ps y a < £ t-s 

tf» *8HI3li-«fc?7\ #5X»*©/j:46©-> 

30 fcft»My-fr-£LT* iMb>>';U3-9Z^ Kib?^ 

[0 0 0 9] -flStC, *5«^tt % «?XiStt:0*fflO± 

^\ *b?P5^ (photochromic) ««6tf/XI4* 
H B H *mgB<7)^tt!|4!)»^©^**^1-Sl!l n D n (elt-So 

cdjvjv-m*. i3vxmwo±ic, v^hp>x/\° 

T*&V, 7<;i/Aco^HMb^©^ B E IHa3®)tcD9 0% 
ix±ro©it«^rSo ^b^up-^ivs k^^x 

StfffilB/XXO»^b!|&Bs j«SWS^7XB#©Ji»T 

tc»^o)T\ a-T^yyztitcmzmwomm 

[0 0 10] M'J-\»-Ji*Wr4Jff7X3W*tt, -» B a B « 
mgSO-tryk * h ^ d S y ^*IK6lf/XttJ!fittMGS 
I®X a na7SFIJWI5„ *»iflK«J:oT*|3i**i 
50 ftffi«/XX0!)iMb«[ltt, TIW)*? v^tyiw* 



(4) 



¥09-2271 67 



[0 0 1 1 ] 

mmonmmiWi anw&7 ; u a y &jb -r * >/ * y 
ff*L<t*e«T»y, usTmtfi 1 0 
o° f (5 9 3°c) yiiytv&m^txDmwi 

3fc¥«fc:, /ty a 

piisafiJssi?B^aias|i*^-r*©6W«LL\ 10 

i.y^>y*aW-5H^, /<U+--JittMt«, LtfL 
l*«fflWCRr»ttTa^ 21 £ 5 M y 

/\"u-\'-s*«ffl-rsi:> fj^.^a!tfWFm4 2382 

7 6 ^PMB*lcfEtt£ n^il U CDd46<7)/ <\ U *-JI* x 

^iiuwosivo^ftflftft < wmvwz l < a 20 

*»«©/tyi»HiXtt7<r;W»tt»<, 
V^*n5Jf^, 7i-;UXxl*, 5 5 0 nmT-jjliJjt-Jftfc 

mmmo 1 0 %j.x±, a? $ l < a 5 %. gftwiiji^w 
»'>£#-eftt\ 30 
[0012] 7a- haicj;oT»a*tirfc(!e»«)y- 

tf-ERS/ 'J Affl/Stofr 6 *58UB<7> 
Us *58lil0/ty+-««**lfcl!Bi£^*fc©^*ft 

it. 3oe>it>z*<<7<Dm#*mvT'b&\,\ ski*, * 

«*lO/^'J1»-ltt, #5X#B-ST0fljltf 1 1 0 0° 
F (5 9 3°C) ©5BJSH:*ti5IB"P*^ fiyXfrbM 

w^7 lists <)-&m-<*><Dm : 7*$}]±xitm>} , mcT% 40 

[0 0 1 3] 01 £#S>rt£<!:, LCD^gl 0(4, JK 
S#fFlg5 1 6 5 9 7 2^Wffl»lcBB^*tlTf 

*Mt2 0*a*rf** + V/t--1 8oaw*S46T^ 
*ft«lfl!>5'-M 2Stf1 414, *«Wft«fe^T 

aW4/^J+-lXtt7-f;U/*2 2*Bf=ffLT^*. W 



hJl(al ignment layer) 2 6h\ %LikWM. 

lotmf&LT, i»3-xry^2 4©±ic55o 
m^m2o<n^mmmmt. «7x->-hi 2&y 

[0014] *$wi©/ty mmmm 

*), fl%U»KtUraiNmWO 9 5/1 1 7 5 1 # 
ffifflL»S. H2«#Rir«^ #57gtt3 4i:->y 
6 t ©Mfc. ^U^-Ji32*WT^^p D p30 

ftTjiznZo mmzftmzmv, ±isl/clcd«^ 
«i o&infeA3ott, *«w*Butr*ti©?tt* 
<, *^coAu-\ 7 -i^HfflU#^2oro^is=&siP^ 

[0015] mxn. zmzmfeshz&vTHtr^ 
t>\ mit'Jii-Ji-oUs mit^y&xfmm/xx^m 

Wt"Jl\s^-Vl*JkXfmit : f-*>ft2 0~-\ 2 0 
Amcom^Bfr, ftii[cl4 3 0~6 0 ArolBHOlf^T- 

mm/xxowm* v^mm^m 

If 5*1*. *»*OftMWb*/^'J 
*foW-Pttftl'»tfv iMb»H»TT\ WTmititlS 

[0 0 16] »^7-f;U^, 0J*.tf*|1 8 0A*-^£DJI 

frzi-vkmmm/xxomm? * humo&wm 

T?*3fc, #?L6tlT^*o «Atf» «4 5~^1 8 0 

»fc^* >7 -f /UAtf ^(DtSIMKDMCDKl 9 0 %J-X± 
<J)m&*MtZ>, BP"6#?I3. 8 0g/cm3 1X±©^JS 

^wrsistc, /^y-v-«iLT«!i*w?8*. ^b b h k 

-$Hbf-$ >7 -f /bjUl4^£DlS B B B M0)®)t©^ 9 5 %J-X 
±<Dmm*%T%. lp-6^4. 0g/cm3 lX±©SJf 

ft«8Hb^* y 7 -r /u^wf&sA^roeftKroffijsica 

•3<, WS»4. 2g/cm3 ©»JtlEiS^<(Cjih 
[00 17] t$3 0~»1 2 0 AO«H©JS**Wr« 
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Xlil5g/cm3 tt±©fcS**i1-3l*fc* 

a y . wwb^;m _^7<;i/Atf 

^5. 3g/cm3 JJU©ffiJS*^f SBHCs Ay*- 
JI<b LTcCU^WTSU, #llftIHbv^p-7.k7 

[0 0 18] «60~«1 2 0A©f§EI©jI^££T3 
B»/*X©Wt*7 -f /l/AI*. #ftK©16tt/XX© 
»<btt7 f ;l/ Atf *©ISfllt©BfJ*©tt 9 0 %J-X±©® 
J***r«, fJx.TO5. 7g/cm3 JJLhOflfft** 

XOBHMSJ7 -f ;U Atf ^©SUM©^©^ 9 5 %JM± 
©fflt££-f3, 1 g/cm3 JK±©«i* 

*f*K»«:, Ay*HI<fcLT<fcya»£fl<lT*Sy» #H 

«aas/xxo«fb«i7 -f ;i/ A©fcs# *©£&*©« 

*fcifi-2K, 3 8g/cm3 ©ffigUjfi"3< 

[0019] naBomKcfii^ ttea&iMMbfe 

XJt'y*--&ntcmt*$>7<(i\'U. IHb-7;UP-7 

a 7 ;uAxttffiis/^xo»fk!ift7 -r /ui*f jcsar 

3> ^ylO^AXttffiffl/XXWlMbtol** 

[0020] »^7-<;Hka-x-f >y©*«*3«Er 

? 4 )\,Um*. 7 7^7- 7P7<P/-^ (stylus pr 
ofilometer) ^ffifflLTM^tiSo X^^^Sffi 
*«BLT\ 7-r;l/A<7)*tftffl«ay©fi**3B^-r 
So Xt^/UX- 7P7-fPy— SHMWlLT3llJELfc7 
(A) « s -trv^-HUEaswrtu xfiM 

{(ig/cm! ) 7f/l>A©®Jf (g/cm 

3 ) £4*3o 

[0021] Bttttcc?, «7^1Mn-f-f>7' 
LI, BP5*©ll6flit©fl&S©'J>fc<i:fc9 

o %<o®m.ttt znskn<D7 ■< hu<o. ssmflni \ 
a- (mr^ti rt(c«7iow6nn:tta (sv-k) 

A7-7>^4 2^WLT^/t„ fl77l*4 6B, @£ 
**lftS»#4 80±lC«jl-3tt6hTt''*. JJ5X 



fc. »Diltff4 9tCj:QT, 9 3. 3T (^2 0 0° F) 

©SJt£T« Lfc. 7/ \> * ftfctlK^/ \7 -7V 

VAi-toWMrtw^ **u**s«>*j&iriic»< ; l 

«*iT» IWBiiS5 2lcj:-3Tw*ti*Jiy(cSlc x U 
ejiB5 3lcd:^TS**l*jByicTflJlc, &U\ Kjfi 
iiB5 4(cJ:oTw*ft*jiyic6l=lli<» 

10 /5 0%©WMCTT», ^l/3-7^Iii^/«7^ 
-Sftfc. 

[0 0 2 2] KlfSiSSS 5 2 , 5 3M/5 4(C>ftoTIK 
»<bv0l/:3 = 7.Mi> #5XStt©affl5 0±K1»* 

fc/\"75»$W6lcl!l<IR, i§S§5 4K;ttoTiK%« 
liA9y>^#<„ ji^5 3!:;{JoTl<»l!i/\? 

20 5 4©TffllE«toTlSlf*l*ftga<!:LTia3^*n 

©s B B B K©i?jf©^9 o%*%co®mGT%, mm 

^5g/cm3 *Ifl)»S*fT5, Sl^b^bP- 

[0 0 2 3] 04**88*-*^ *^ic^oT^IE* 
ti/-cSfl4 0^**iT^*. «fcyS¥«ll«:tt v 7/U5- 

Stt4 6©aH(C|pl)b^TT(^0 : T^/i:6\ ffiS5 0 
30 KttJftHLftfrort. B 4 LT*»**lfc 
#0,^0)7 4 li< Utes ^©HS B B B M©®)t©^9 0%J-X± 

commit*, mximsg/cm* u±.<Dmm.*m 

-f3©T\ HI 4 icjn* ti5««*ffiffl >7' 
*tirt««Wb*7-f;l/^6ft5WU*s th'J7L 

[0 0 2 4] *KW©SS«i(cfe^Ts UOf (0. 
3 0m) X120f (0. 3 0m) ©tf^XStttfs 
H 4 testis ^ -< 7©^B*Ta -x -f > VZtiTco 
40 fiDfi§|4 9tt, *'57gft*9 3. 7°C (i2 0 0" 
F) £T«:Lft„ l^U7i*7a-f-f >^*ft5 

M#tT'5 0/5 0©2 (-CV) -yn/W-htm 

4 * >&o)m&hi*m.*% t Ltcc wtvfrzi-ourt 
y-v-i©a*«. A'y^-sic-;iiSL/c7"hU72A^ 

50 li, 8B©Kiji©M3fiJt (net intensity , N I ) s Ag 
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(N I) SS7t3z:£fcJ;oT»£Lfc. H*Sy<D«l 
(Ag (CPS) ) * % 4 0»©BBAg (N I) ? 

g (CPS) « % 4 0»^y<DAg (N I ) 

[0 0 2 5] t h y ■5^SMHc#|R*4jl*/ti6lC» 3 
-7-f>^hfcS7X(D, Ag (N I) Zl-x-f 
V^*tlT^ft^Ag (Nl) ttb^Lfco Xtt#ftft 
©/W7-7"^7V KOL/'Wff, *©««tf-BP*S 
L> ^ft&lc^HJ71*©ajSttfn£S1\ Ag (N 10 

1)^16000 o*4*fc. znmz, safc/tu* 
-mim%L<tezo){mm<nbg (nd, sntsAg 
(n i) »i 6oooox«ii3>ay©a (cps) # 

4 0 0?»S<^*"P*S„ 

[0 0 2 6] >?Stlfc»tt* 1 ~ 

3/8 -O^ (4. 5cm) (DEH^JfJCO'J^^ofc„ 
1 0©/J\Jtttttltart\ 1O0'J« > 1^FI7 0 0° 
F (37 1. rOT«U 10©/Jn£-£, 1BIFJ9 
0 0° F (4 8 2°C) T«Lfco ttl»Lfc'hJt*«a 
STWU 'J 1 ? A 6 2=E)[s%timm3 20 

»1 5 0 , C?1BStt/J\K-*ttJftf4Ctfr5ft*s 

«L/t. tt«»a*3ift-r«is?i=, sow 

fee 

[0 0 2 7] ^p a n €,^7P>T-Pfi^*nT^§x-7°^ 
**lfcSEH*ttO. 100-f>f (0. 2 5 4 cm) © 



gEB±©2S-S©IS7f /l/A=&l$£L> ftl^LT, 58 

[0 0 2 8] TlBWSl^ MfBtD7i)£l?A-L=l-x-f 

7AM'yi 7 -©iyjH£4x.3o SCDffl (1) (ctt, /J\tf 
©#«HB«*ftT^4. ffli (2) KWu Wb^U=J= 

iliII*46SIB4 4 (m3Sl>'4#P,s) 1 TJIr]© 

Bl**^-5o 91 (3) fctt, a/t'y*-*©»Sfc:Wt 
fc*9K (7>^7) tfffitt**lTV*o ffl (4) lc(i % 
XrtyZ-QHDtmiZtPttfiME. (*';bh) tflBK**! 
tt^. ffl (6) H\ RlfflJtiBSJa?©^ 

hft'Mfl>*ww« (>± : saztiwavt^ 

frofc. ) . « (7) lei*. Hn-AttSJl^ 

«att*fflfflLTae*ftfc7-f^^fl!>j|[* (A) turn 

KtftlTt^o tt (8) , (9) SO-' (1 0) \t[t. * 

mniwtm&Mi'\tf\cm*k9 (n d ma 
i o o 2 9 ] a© * so * * & s m zmmmfcRU 

*©W*£1*£l/r*>y, £©***«, 3-x-rV7~ 

* ftT U>&l.vjNfi-0ai3fl^%*1#:£ LTl>*. WC4* 
6tlT^«aifl*1ltt, 5 5 0 nm?ISJnft. ±IB 

icHHftjtifciiy, mmwvjv-it, ai6ooo 

(4 0 0CPS) ©Ag (Nl) LA" 

Stl%U^U?SU« f-ftStfcAg (N I) 

[0 0 3 0] 
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<Dtc#>\,z s 7 J IbUttffl-Ztl] 
tf^ew. fl (9) &tf (1 0) 
E s F„ G s J&tfKWAg (N I ) till' 

*. fl (7) fcfci^T, »*r**tt«W>/hM-F, G s 

jst>~Kt$/cii<s *»±iBflwia©fci&ic, 7^/1/ 

ktmgtfmfr o ft C £ * Sx LTl^ C i: tC;±B T ^ 

fcta.MfcvOI/a-'}. 
l"»Jilff***LTt), ®{kv > ';U3-7A{4, 
^**in:/JxM-©aii*tf2%5fe«L*«i!>La^8-|-» 50 T\ ±IB4)NIt< 



ff V-7Xft, I 
*2 3 3 AT35oft 0 

(4. 5 cm) ©EaftJfJ 
3 0 0° F (14 

ft. 'J^WA g (N ! ) ^(46 0 0 0 OT'2ooft„ ft 
rlH15 00° F (2 6 0°C) T'fiP^L, 
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1 ) mat 1 4 5 0 0 OT'35^ft„ f6©'J\#* 1 TO 7 
5 0° F (3 9 9°C) T°mmU ±IBBHft09 
y-TtfVSJftLfc. 'J^©Ag (N I) gHStt 1 55 0 
OOTSoft. £4©/Nt*1B$H9 0 0' F (4 8 2 
°C) T«L, -f*>S^Lfc„ /J^Ag 

(N I) iSMRttl 8 0 
[0 0 3 3] 5/-/1/ FfflWlC (B4#8H) 
ftftl^b^Ua-7AM'^-l©ttf£li, ->-;U K* 

y<&»L<«*lTWt, Ay-fr-JBthLT©* 10 

®j£<D 9 0 %&.±(D®m*^t Z#gkW<DM{ti?l\;3 - 
7 A7 )K>UT°%'3tdS' i bT* , ti>%£, #*.5tl.ZV3. 
[0 0 3 4] T!S(DHJi$J1 ~1 2 It, A i r c o I 
LS 1 6 0 0 a-T-fV^fiMLT^-T^y 

?'Lft 0 a-x-fV^HHi, &Mttt£, i\0*Jy?v> 
-f^^y««i5T, ^ZSWi&IbS-eft, B 20 

a, S4 ic^r->-;i/ k 5 6 tratt©*a7^a-r 

gffitiM 3W\ ±IBlETMIiLfcBI4li:m-r(K«*fiEffl 

[0 0 3 5] 7;uay&«©JStt*l»it*-*l»© % KI4 
KS^LftM'y^HI<DMI«J£T3ft#>, /\*y-\»- 
V?Snfc#5X«**Kl5 7 5°CT*1 0 

t-etco ttiasja*^-r-5im* i 5o°ct'2 

Lft, 3-r-f>^tlfeSI?XW^ 
tf:«fcoT#*rLT, ^ar«li<0»*9]^Lfc, ^©m 
lis «7W63-T-f> ^=SS» Lft* h U * AcDM 
IdtM?"*. HI-f*>W[tAg (CPS) £LT38£ 
L/c„ Jt8<&ft», *linj»©3— f-O^^sm*-!' 
* V53ft LT, *JPj»0/f7 XSm»tf ftnfj&ar ftTl^S 

*ft»£LT3lli£Lft. 

[0 0 3 6] /\*y^-H^bi>VHJ--5^©Ji^ JS 
Wi2 0~1 2 0A4)IIHtfffSL<. «fcy»*L<»4 40 

2 0~9 0A?S'J, #(Ctt3 0~6 0 A, Ht$?$L 
< t* 5 0-6 0 ATa&y> 7f/biACDS)ttt5 g/ctn 

2 0~9 0A<0WfffL<, «fcy#$L<tt3 0~ 
9 tfH:(i4 5~9 0A, ft&$?SL<te5 

0~6 0AT»*y» 7-f;HkOM»3. 8g/cm3 

W*tt6 0~1 2 0A©KHtf#$L<s «fcUff*L< 
tt6 0~9 0A7$'J, 7-r;UAOffiJSJ±5. 7g/c 

m3 w±-c?s^o aj»**i»«ay, s&&3Sijg«e so 



[0 0 3 7] *»WO««C»* L^3eBBWIKfel>T» 
fcASSSBTroffifBOfttttes A»-«tt»*14^ 

«tt6jiiMb*=i-T-r>^t Lilt mt-fyvv 
mtxx. -owk/zxcDMibm. mm/Tiv 

-fv^'jA/xxom^Tsy, a 

£1 TOi:i*«*lTL^o m§,mmmWTWXL<®% 

as. ^3oon/¥£cDramffifiv&irf3„ jyvvu 
/ x XQWJdh a-T-rvfii, 7 h □ > 7. / \° 7 2 
-led; oTMU *-lO±Jc*»* ft*fl># »S U\ 

t-ZX/Syf-TZZ.Uz&vTmX-itiZ*, 
[0 0 3 8] 

*?Xl»f*2. 3mm, pJIJlTttiilil* (5 5 0 n 
mTl^Jtlfc) 9 1. 3%05V-^5R->U*7P- 

h 395 7Ki4^s j-xtos y iHb^ 1 * >7 s y "r-mm 

8. 5 + P77K 5 2 0*';H~T\ 7;Ud > >5 0%S 
I)** 5 0%O»HSiTT-?f * hP>7A°-y£-L 
ft, #5X»*£, 5 3Y>f (1. 3 5m) /#<D3 
JtT?@^*Pgffi*iiLT31!l»Lfe„ H^4 5, 9 0, 
1 3 5&tf1 8 0AfiDlWb^VM l J-\»-Jl*» 
yKDTJC K 2, 3 Slf 40**1^*1 (fhfWi 
SS^|J1~4) «7XSI**iirc:t^d:oTSI*L/-Co 

mm (5 5 0 n m-p«JE**l/t) (*> 4 5A79 0. 8 
%, 90A"c?89. 4%, 135A7'87. 3%SU'1 
8 OAT 8 4. 8%T'$^ft (*tl*ft«HW 1 ~ 
4) „ IWb^*V*3-T-f>yL«:*5XW**» 5 
7 5°C?1 0WX«2 0«SDiiL, ^^Tig^ffl^T^ 
*>3»U BTiMWrftfc^ h U 7A>&S$*^/c 0 
*L'«-«B*XlgM3W83ttKJ:-3Ti»TLfc. 180AS 

5 IC/tRTo 

[003 9] ^SS fJ5-8 
B^2. 3mm, Pj|i7t^jl»9 1 . 3%©V-^5 

R->y*7P- wT©ay»<b^ua 

- 7 AM 1 y -^-1 ^ffi =1 - t i- y 9 L fco ¥EO S> 
/l/p-7A-j!-y7 h*, 6. 3 7 4*' 

\\f \-X\ M5 0 %aif7;Udf> 5 0 %<33»HStT?s 
?^(-n>xn'^-L ft. - 7 A{*^ ^ ><fc 
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(4. 8 5m) /aam&n. mfeztitcmmzm 
ltiBSlt, 1, 2, 3xi±4[hi (^n^nitffifjs 

~8) ilf CiltCcfcoT, ^tl^flU* 3 0 , 6 0, 9 
/to ittJI^IMbi^U:i-?lAM''j-\'-l (1 2 OA© 

mmm8) ©, fi^xmwommummmit. 90. 

S&Lfc,, 06[*, 3 0-1 2 0A(DW^T'(D, MitV 

[0 040] Jt« fr]9~1 2 
tmntcmz, m&2. 3mm©V-#5RS/U2j7n 

•fVyife, ffi!B5 2. 4Sm%M>XX4 7. 611 
%6^5SS¥®W^-y-y 0. 7 8+n77h> 
3 8 6 tf'/b f> T\ 7)b3> 5 0 %&tfMK 5 0 %(D3?H 

i9o-f>f (4. 8m) /ftommT-mmiT. 1, 

2, 3Xtt4@?nfft (*ft J FtlttR0J9~1 2) a 
TEtlCfcoT. JI2/-30, 6 0, 90&tf120A© 

m/ZXOMitm-T* ><? (12 0 AQWRftl 1 
2) ©, 397XWW5iSWtt, 9 0. 7%?»-3fc. 
tt34)Xttfl£RMftfc ffifa/XX©gKfcW=J-7V 

[0 04 1 ] aSBflU 3 

K-fkv^/m-o^/^Jl'-Ji*, n^o. 048-of 

(1. 2mm) ©#7X©->-h±K, 
©SH«T& iHb^/lo--7l^ 7 . 8A/#©fR* 
iiJt?\ 5>; W - 9 AIBS« X/ 1 v $ -T % Z. t iz <fc o 
I, MmLtcc 2 (3. 0 5m/») ©&Jf 

T\ Bif£3[H]3ILT> 5 5±5A)I*©IWby;U=l- 

9A/W*-i£jiiS»u-c<!:c3, wo. 5~1%, tt 
-*o±tCs BWiosr^xjMn?, ov^a/xx© 

»fk%ii x 6a*Ji«jSS*L/t„ O^A9 0li%t 
XX'1 0«M%fr6S^.ISffi^-^'> h*3|IlS?- 
K<£oT, *KfiK^3 0 0D/W^i7-T\ m 

-T-fV^tlfe^XSflE^WJtJnft. 0 8~1 0 



[0 0 4 2] ±IE©HJWJii, *f8WO/^'J^-Ji*K 

^M-r^pf H&tfssB* ffi*f«a/^u t-sos&s 

[0 0 4 3] 

[0®©f?8m&lOT 

ran ^mmmm^rrM^m^ ( ri_c 

Dj ) gg©Ko50T-;&3 o 

m 2 ] y£ittfiaafi£ited:«7X5ft©Fa^*«wa)/<'j 

[03] £ - =1 -f -r v *i3 #5 3.g«cf! 

20 ar * ma/ \ s> y yv>m&*m? fc a iERS**ifc, 

[04] <fc4Bffin9y v?±©5/-ju K£iS 
TB3©Hi:P8©H?£5o 

[05] □ -^V?*ftTV&l^#7X£it«L7\ 
4 5, 9 0, 1 3 5&tf1 8 0 A©Jf&T© (HSfi^J 1 

~4) s »{b5 L *vM'J*-Ji's© % TiWJ&Maxt 

[06] □-T-r>^*ftTl^*f5Xtlt«LT, 
3 0. 6 0, 9 OStfl 2 0A©H&?© (JlJK$J5~ 

30 8) , mit^i^-^h/xv^-m^^mmt^m 

[0 7] 3-T*>$r&hTl^#7X£tM8l>T» 
ffi8S/XXOiMb«lO3 0, 6 0, 9 0St>*12 0Aa) 
(tbRffil9~1 2) /tUA'-JItLTOx Jt«« 

[08] ttlftU 4 5, 3 0Stf3 0A©H^ (Hffi 
«K 5&tF9) T, Ufb^^V, ®{b>>'^zi-^/.S 

40 [09] ^-n^n, 90, 6 ostf6 o a©h^ (mm 
«2, 6&tfl 0) 7\ mt**x iftyi^i^ 

[01 0] /^'J-\»-JB©ff* (05~9frS©'ttlg) CO 
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